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10 X-fc h?Lmv>^-if TALSj h ^ 5 0 ) te, n^->>, /tU>&££ 

#ftbTV>£ £ <h^0£>nT43O s m*(DW&<%), mX&WmW (Saccharorayce 
s cerevisiae) > Tvfll® (Escherichia coli) -. 77,1 (Salmonella 

15 typhi murium) ^Kl&^T^ Jl^tB^nTli&o 

20 (Chipman et al. , Biochim. Biophys. Acta. 1385, 401-419, 1998) o Mm** 
7*3.~yhte, ^n^tlllv IH^ Ilv GM, Ilv BN^-^P >IC^«LTV^ 0 — 

h ^$[1^11^7^— y ht^&^O (Panget al. , Biochemistry, 38, 5222-5231, 

1999) , Mieftya-y hminmmzfiLWVT^Zo 

V V b.mm*r~j 3-~v V ^ SftS z. fc^StlTVi* (Hershey et al., PI 
ant Molecular Biology. 40, 795-806,1999.) . WAH ITIta©^/^ 
ALSOM&tf^—y MS, SuRAR^SuRB©2'3<Djte j ?JS&ic«t^Tn 
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-HSn (Lee et al. , EMBO J. 7, 1241-1248, 1988) , h^tan-XDl^ 
klSCDMMV-y^-y als lWals 2<D2*ZXDm.fc^-MtiL\ZU— KStlT 

US (Burr et al. , Trendsin Genetics 7,55-61, 1991 ; Lawrence et al. , P 
lant Mol. Biol. 18,1185-1 187, 1992) . Ml^a- y F*r*»£ 
5 fl:ILTtt> SR^ttft©*^ ^;^fcTO< 7^ t: F^T, (Arabidop 
sis) , V&> r^^E^ (Xanthium) , 7^7>1t^ (Amaranthus) JSl 

ZFftiy*^ (Kochia) \Z'O^Xft±\z1&&mm&&i'fe-2?iX^Z> (Chipman et 
al. , Biochim. Biophys. Acta. 1385, 401-419, 1998&rm&*#fF W097/08 

327#$u o vfrv&wz* m^mmmxmMmmii^±\z&j£znT\,*2>(DU 

10 h^tDai/^T^S. 

tv^o ) ^©P&lptgm, d©ALS*HI**rSJltfcJ:oT«[W©^S*«JfW*r 
*>££)&*a]&nTV>5 (Ray, Plant Physiol. 75, 827-831, 1984; Shaner et 
15 al. , Plant Physiol. 76, 545-546, 1984; Subramanian et al. , Plant Physi 
ol. 96, 310-313, 1991; Shimizu et al., J. Pestic. Sci. 19, 59-67, 199 
4) o 

z.n<a m^-M izm b xm.in.rn & wt- * mm turn als& n — h *r 



;P^-;l/^l/T^I^^M}c^UT#^e5^S^tt&WTSALS^=i-r ? -rS 5 b© 
(Kathleen et al. , EMBO J. 7,1241-1248, 1988; Mourad et al. , Planta, 1 
88, 491-497, 1992; Guttieri etal., Weed Sci. 43,175-178, 1995; Bernasc 
oni et al. , J. Biol. Chem. 270, 17381-17385, 1995X^«fMBB63-71184^ 

25 mmm) > -rs^'/uy ^m^m^zMhxmm^m.m^^-r^his^a 

-HtSfeO (Mourad et al. , Planta, 188, 491-497, 1992; Lee et al. , F 
EBS Lett. 452,341-345, 1999;&rmH¥5-227964#&tt#flB) * gc^te*;^ 
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Fl-afc© (Kathleen et al. , EMBO J. 7,1241-1248, 1988; Bernasc 
oni et al., J. Biol. Chem. 270, 17381-17385, 1995; Hattori et ah.Mol. 

Gen. Genet. 246,419-425, 1995; Alison et al. , Plant Physiol. Ill, 135 
3, 1996 ; Rajasekarau et al. , Plant Sci. 1 19, 1 15-124, 1996. #&gflg63-7 
5 Bernasconi et al. , US Patent 5633 

437, 1997#M) A^Vf&ns. X)Vft—)V*> l^T^i^J fc-T 5 ?V U J 

m^-M \Zf& L T fe^JKiatt Z. £ otl/^ (Bernasconi etal. , J. 

Biol. Chem. 270, 17381-17385, 1995) . XM-j^l/7^i^Jt 

io mmmiz jfi$jvi4 & als ^ ^ ask* ^ u y >^^sojc#swts 

ifL'l4^^TALS^Wr^^#i^jiMt^rfeii-T, 

SK^feftSntV^ (Mourad et al. . Mol. Gen. Genet, 243, 178-184, 19 
94) o £6>fc, ALS^n- Hi-§M^^A^^Jc|^^^Jfg*TLtt»'fg J ?-v^^^ 
H ifefT^nx^ 0 (Ott et al. , J. Mol. Biol. 263, 359-368, 1996, 
15 BS63-71184-S-&SL «F&8¥5-227964-it&$K #iWl 1-504213^#B#M) , HH 

\zmffi®i*7jk~TCL'f)mfr\Z-gtlTl*Z> (#W5-227964^fM#M) . 
±j& © J; -5 Rfc^jSffl fc^f § JgirCte $tt?> ALS^tKALS Jte^fc 

^^tjhi^w Jewess nTfrfe«ii*30«»«3&s, PC*»*caifiSitts»«tb, pc 
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tfz>dttE<D7 2. j mm&& ^ mj£(D7=ij iTii £ ^mals^pc^ 

(1) -Tfrfc^ #fPJf^ i^T© (a) XU (b) >/\°/7 5t£zi- Hf 

(a) sb#i#-s§ i \zmm<DT$;wim&\fr*>tsLZ>?>^s7Mo 

(b) IB^iJ##l ^fB«©T5 yS?IB^!!&;r:fett;§>4>&< t 1 i^±©T$y 

10 Jtc 

(2) *^bj^, (i) mmvmfc^zi: v n — F^nsyt h%m ~> 
> ^ - if ^ > a° ^ n $> ^ c 

(3) ^BJIte, (1) WB«4COste^ w§ai^^-ts-5 c 

(4) $^^^7fc, 2|s^hj«, (3) i3«©mMx.^^^-&wr§?PKfe^ 

15 #T:$)§ 0 

(5) ££>fc£^ *mmte, (l) fB*Sc<7)«fc^£WU tfU^n;^;!/ 
# ^ ~> izftt s Jgifite s f £ M T? & § o 

(6) ££>k:£7t> (5) iefc©fil^£, b°U 5^-;]/#;!^^> 

20 (7) $e>fc*fe, ^mmiz, d) fB^cojt^^s^^-^-tbT^^ 

25 7MSB^£i»b7 u clI]T&&o 

i2H ^SMALSste^CD^SIB^J^OTiMALSjl^CDmSiB^J^^^b 

4 



WO 02/44385 



PCT/JPOl/10014 



HI 4 tt, ^&&0bispyribac-sodium»c^T5££^1£&^t*^t£ET&S. 

HI 5 »tt«c©chlorsulfuronK:5l*T*«Stt : &^'r«FttEI"lf**. 

El 6 te> fi^tt^ai!|cOchlorsulfuronfc^aj«Stt&^1'iNF'l4HT**. 

HI 8 »^SALS^>A^!Ha^SSI^>^^Kte:*tt-Sbispyribac-sodi 

0 1 2)t, I^JIfi«4T?»&nfcaHi**»tfc*5^*bispyribac-sodiumfc?y'*r 
15 §igt^^t#tt@T*§„ 

0 1 3te, ^»J4 7r#en/cm#m^^fc^oVt«chlorsulfuroniC^T^)^ 
S J I4 * ^ f # 14 0 T tb o 

mi 4\t, m^m 4 nr^mmmmiz^n^pyr ithiobac-sodiumiz^t-r 

20 0 1 5H ^*«4T?#&nfcft#*»«tfc*W-*pyriminobacK:^*r*flRS 

0 1 6tt, ^»J4T#6tl^m#SM^43tt^>bensulfuron-methync:^f*r 
■5 Ji-Stt * ^"T 0 7? 3 o 

25 t"^ii;^tt£:^T#'l40T&& o 

0 1 9»4, ^W!j4T^#^nfell#^^^lCfe^^ImazaQuiii^^-1-^{iS'l4 

5 
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021H nmm4^z>nfrm*km<D%mmmm, gst-alswals^>a c ^ 

5 JC©bispyribac-sodiuifc^-r**S , l4*^i'#ttHT*«». 

@2 2H *JteW4T#e>nfcaE*S!©a#*»*35:r^GST-ALSCDbispyribac- 
sod iumfc^fT * J«Stt*^-r#tt0"C* S . 
12 311 |IJfifll4T?#5nfc3gSM©fi»*»*XrXGST-ALS©chlorsulfur 

10 02 411 ^«SW4T»6tife3EftS!©fi»**Wt2fctXGST-ALS©ImazaQuinte 

02 5H W548L^S^^^^T^ALS»e^©^^fe&^T«i!E^ElT i fe^ 0 
02 611 0 2 5©tt€fTfc?K W548L3Eft©*S:W*r*ALS3te ; ?<Of^SttfeSr 

15 @2 7H mMM6 (2) T#Sn^aP*^^^43tj-^>bispyribac-sodium 

02 811 |»$I6 (2) T#6tiifca»**«tc^ttSchlorsulfuronKi*f 

02 9H ^M#!16 (2) T^e»tifca»3f5iSttK:*W-*imazaauinfc5ti-t"«) 
20 ^§tt£^T#ttElT$>§o 

S o 

03 1H *J3IS (JM 109) (Di/ysf)lnn--frBmmvtz7°?X5. K«f 
©ALSJte^>-y---h©«ElBbfc«^;*ili«T*t), l/->l«A^t/ III/ 

25 100 bp DNA^-#-> ^->2toJ:3mSALS*e^&#i$*rSpMLB 7133T^KI5 

F, U->3«SFtt3IALS»^&&#t"*pMLH 7133 
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I32H HDNASr»SiUfcPCR©«9*Sr^-r«^*»^HTf»D, 
V<->mXHind III/100 bp DNAn 7 -^-, !/->2^^5«If'l4MALS]t^ : ?% 
&*rr*pBI 121^X=- H WIK) , b->3&lK6fcmSMALS»fc^P&& 
JfT5<h#*.£>n5pMLH 7133, l/~>4;&m^tt§!ULS«fc^£{&?tT£<h 
5 %X.6n§pMLH 7133T&?K ^ttPCR3l%«rJ&b*bT^*. 

P->l«A#//?</ 1 11/100 bp DNA^-#-, 1/- >2«^M^ALS51'g J ? 
*#JfTSpMLH 7133, l/->3«^ttMALSjte^^^3#TSpMLH 7133, U- 
>4«GUS«fe : ?^#^T^pMLH 7133 Oft ABE) T&D> *amPCRffi4&£3t b 
10 ^IT^§. 

03 4H 7^a/\^fU ^AMV^c-f^ (B«f) ©3^Ktelft^jS&^ 

E13 6tt, &&MALS»fi^TE*fMEifeb&-f * (B*Bf) ©bispyr iba 

15 c-sodium^g*§-£^t"#'i&E!*e&S. 

■ 03 7H f'!4I-f^ (B*Bf) *;VX©bispyribac-sodium«Stt&^*r4# 

03 8 11 ^Kte^^jfr&flMttbfc^V ADNA^ftSIteL-Tfr-pfePCRCDlS 
**^-r«^Sft^JH?» 0, V—yWXXHind 1 11/100 bp DNAT — # — , 1/ 

^WttPCRjU^^rffib^bTUSo 

(3-1-4) fc<k*548#Sffiffl©##rte** B«T>^-fe>^^^< 
25 V- (ALS-Rsp2) fccfc £ 548#a«®<D##rtt*, Cttt>^^5^- (3-1- 
4) fc^^627#i^5acD^=Hf^m, D«7>5F-fe>x:/5-f V- (ALS-Rsp2) 
£&627#@MH©#ffiJl6*£3KbTl>£. 
EI4 0te, agSSALSJte^T^RteJftbfe-r^. (B#flf) ©bispyribac-sodi 
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*»^©T"fe hfL»^>^— 1f^>/^^R (£HF, r^^Sk J ALS^>/^Mj 

#s©izu v u-r i/>izm$$k-£nT£h(D-efc& 0 muz, ^mmkis&> 

I^MALS^W^SI^ri- FT^Mfc^ (ge^'J#^ 2 ) gf^SiALS^ >A° 

© hU y°hy r K>**n-f ->>£n- FT£n F>£M$n 

20 ^xh^feKl, Sff&SIALS^CW^ftfccfettS 6 2 7#B©-feU >£3 — FT&3 
F >^ y n ^ y 3 - F t § n H > 1:1 1 $ ti/t t> ©T^ § 0 |2t, &s 
ISALS^ >/^i§3- FT £ 3tfe^<£>*£SBe#] iSP ^MALS^ 7 > A° f£ £ 3 - F 

«^mals^ > a° o m l , ~n @ <Dmmmm%m±mkLs? >n?m%^v 

25 Tt^c 
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tfMutan-K (^?@^^*±®0 * GeneEditor (7 v * tfftM) , ExSite h 

fi^tt^^tlIMIIW^^#5r fcms. jyfci&te^ itei\ pernio 

<£> cDNA lc|UT^7Pi^tti:%i^5 

(Expression SequenceTag, Genbank, DDBJJtt/EMBLT ^ "fe S> 9 S 3 : C724 

11) ) &m^X^? V — %tb>%l>%> Wb&P 13 y<D^ h DNA^rpBl 

uescript II n-- ^^U^36S^Srft)£*f-S o SB3« 

uescript II SK+lZffl.&&A;fiy 9 -X $ Ktt, Mutant ALS cDNA in pBluescrip 
t II SK+(FERM BP-7348) t UT$b^fi 1 J&ifeAfil!lfiflfl8'&W^:0f#fl 1 ^**l£ 
20 -fe>-^- (H*S^mo<|irfJ]*ClTgl#ifil ^^:^6) fc, ^12^11^2 

25 ^MMtett^%mm£&nmx&z 0 ro^it sisals* w?*jt«r=i 

r;t\ bti^, bispyribac-sodium, pyri 
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thiobac-sodium, pyriminobacS^flTFTS £ t^T^S, 
[fcl J 



DCHa 

5 jT\ OCH 3 
^ V- COONa 

JOCH3 



OCH3 




N— N 

OCH3 



a. 



6COOH pCH 3 
N— \ 



OCH3 
bispyribac-sodium 



OCH3 



pyrithiobac-sodium 



pyriminabac 



10 



XJVfc—frV U7%$fcWM£hXte, fl22lc*t" «k"5fc, chlorsulfuron, ben 
su Huron-methyl, pyrazosu] furon-ethyl, imazosulfuron^M^i"^ 21 

Ub2 ] 



15 




si /-K 

S02NH-C-NH-^ 



H 3 



a^OOCHa 



CH2SO2NH-C-NH 



II J M - \ 



N— 



OCH3 



OChfe 



chlorsulfuron 



bensulfuroh-methyl 



20 



C00CH2CH3 



S02NH 



Si _/ 



N 



25 



CH3 

pyrazosulfuron-ethyl 




CH 3 



OCHs 



Ss^/N S02NH-C-NH\ 



jmazosulfuron 



OCH3 

Q 

N — X 



OCH3 



•<$^;u;>^^Ji:lTH {b3^^fi-5^> iraazaQuin, imazapyr 
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[ft 3] 




imazaquin imazapyr 



MAH T^D;t^^)Jr>A (Agrobacterium tumefaciens) £J1 ^T^jfeit-fS 
7^d;^t'J ^A(DTi^ 0 ^X5 HOT-DNAIB^J^-a A>~ev^/t 
15 i^^X^ H*^S#^^^fe^*r^c *Ji§M^ii^£i±fes£ill!JALS 

25 A°-tV ^M>^^t«^t^Tt5. 

^ & § (D m m \z LTfeit/^ ggMS! ALS^ >/\° ^ n £ ^ - 
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teu $ &S!ALS * >/^S^3- FT § jKk^ £ # a A $ tife 

-f*©t? (p^fi ; : Oryza sativa var. Kinmaze) (Dm&W^ 

fcm. mmm^&ioiHDx.* ; —jv^izmm&mv. mw<o7 
^ >^\z20fimmmv, ?jmiig7KT-g$:iEi»t,fco 

25 
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mi: 



•^7^ > -HC1 (0.1 g/l) 

-af->a (0.5 g/i) 

tfV K*y> -HC1 (0.5 g/1) 
^'Jy^ (2 g/l) 
myo-'f /V h-^ (50 g/l) 
2,4-D (200 ppm) 

y.aft 



1ml 
lml 
lml 
lml 
2ml 
10 ml 
30 g 



10 1%, ^"f* ±fet§:iMl&£ 1 U — (DM— # — CAtl, HgzkT 1 OOOml 
fee fit, f#e»nfe*;i^XO— PC^!^$iJ©l^£.£>bispyribac-sodium 

L-TVi § t«M^i ffl © 4> k: , ^^^< IB m frm&fr -dt^z ft &m 

^tlfcig*, 100AtM(Dbispyribac-sodium^#TT^ii?6T^-^)$fflBSt*^#e) 
nfc, 310bispyribac-sodiumS^tt±§*^^ SirEtt^M*) £100^M 

CDbispyribac-sodium£«LfcMS-2, 4-DH#±g±ftT^I^±§*b^ 0 ^^i^L 
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\z.mn it, 8 s ~io a mw-i z )iismmt%mLfz 0 

^UT, £<D*«tt^g«51. 5 g (Sli) Sr, MS-2, 4-D##Jfcift50 mli: 
^T3£©aiflF©bispyribac-sodiu]niSX*iT*Vifc200mlO=^l7 7X3 t^*tb, 
5 ^27°CTfjf^?ir B l^*bfeo g^&5tc^;i/70?lii*itb, S^bfcffiifctt 
*S*©M***«PfcbT*H^Wfeii5l[*«r*8e>fc. fr*^ MiiS, bispyrib 
ac-sodium?lit^^^$i±fcfe©^3igTfT^^, fiS2fSf^l (standard error) 
^Ii±iLfc 0 fifiittSESact^tt-Sbispyribac-sodiumjiffiX'fbtSB 

10 &fr^ bispyribac-sodium»5Ei8Be©ffljW-a*i©MIR*aa3tbfcJie*Sia 

4 fcit. 

0 4^6fiJSj;5fc, 1 nM<Dbispyr ibac-sod ium^JaiSTif 

10 nMJ!sAJ:<^bispyribac-sodiuiD^JPE , rii^ta«$tiT^ 
SJlt^JS. — ^ ElS^SfU^ct^^, gfiitt^IttT^, 10AiM©bispyri 
15 bac-sod i um» Kte33V>Tfc®£A> <H*i ?« \z&W& S ttT V* £ t -5 . 

— >5\ bispyribac-sodiumK:ft*Tchlorsulfuron*m>fc^^te, ±3zBbfcJ; 

5 fc»^#R^ffitttt3ej*3|*CDJ«9W[**a!3tbfc. S?£t*fc:feW-§chlorsulfuro 
n*ft3Eft;£ 9 B 5 fc^to J£fct#^S**(c43 
tt§chlorsulfuroiiMi£^£ 9 B B0ffl*ffi*£:CDlW«&EI 6 fc^To 

20 H5^5WS,t5fc, if'l4t*^te, 1 nM^chlorsul furonMPT^miSS^S 
tfT&D, bispyribac-sodium©«'&<fc 0 *>ift V*JS5§tt&^bfc. — 06* 
62flIS±3l:, JSifttt^Stt^«, ltfM<OchlorsulfuronaSinte:J:Di|l»[*«aft< 
ISS^tiTV^. &:fe, bispyribac-sodium^tXchlorsulfuron^^T^^SttH, 

25 Mia, fiftttagswR^wttttcte^uT, tfeicat^ 

nn&CD*S**6, £#itt£St*Eu bispyribac-sodiumfc^bT#SWfcfi 
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LS^ >/\°^ KttE*T© J; 5 bTB^iSLfco 

Sl©5^^>7-f h»«M«*i (bispyribac-sodium 

a»©3f^»<DM«-l (20!Uv/v) ©^U1zn-;K 0. 5mM©^T 5 > t° □ U >^ 
10 (TPP) , 10/iM©y^t:>TT ? ^>^^^l/^-^F (FAD) , 0. 5mM<DMgCl 2 , M 

^.•oizmmyy^^^^mnv, ^\zmmmmmvrz 0 z\n^nms 15000 

15 xg^20^f?a3s'6U ^©*MiIi#£^30 ml©M«^-2 (20% (v/v) oo ^ U -fe n 
— ;K 0. 5mM<DTPP, 0. 5mMcDMgCl 2 ^"g-^10mM« h U^i^^M«M^«^pH7. 5) 

^^bfcc znznm, i5oooxgT?2o^r^3S^b> ^®±w^t7 7f7 

20 ^fc, *Ili*^©^>A 0 ^fl©M^£, Bio-Rad Protein Assay© T )V 

7h^>fti) T^iit-, ^y^zwrnt LTmjEtemv&mmm ao~i5 m 

1) £FPLC3£fi (TTvtA 7 7JWyJ AW ^ V V tfcfil) Mbt, 3 
2M£i!bfcHiTrap Q (T^>^A 7jK^>7 A-f ^ttSO (C7 7 7 

25 -f bfco HiTrap Q*ffiV^T^>A^»^^§P^*$ii-fett> H^U zl- 
A©3~5{S»©M«-2T#P^®^^^b{±lb7tc ©fcbfc^WI^ 
SCJ&rfrg^ H^Ui-A©10§! (150 ml) ©*gfct}$i£ffl ^Tm&Lfz, 
uCT, 2§tB?&«, 0~0. 4 M©]l^^iJt^@BT\MfjM-2^KCl^^^$-a-fe : b© 
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20 BMCDtf;Hf>K^-hiJ^A*^tyJlS«tt-2 (0.5 ml) &*1iafc#3tJBtt«M§f 
20mM©h°;Hf >iE± HJ 0. 5mM©TPP, 0. 5iM©MgCl 2 , 10 tiM<D¥AD]k 

^B-bfcfeoT-ab^o z:<Dfcj&mm& lmimmvtto mfeRmz. mfett&vm 
10 mmft&muhf^ 3(rcTr4o#~6o#rafTofc. «ij&rj&«u o. lmioe 

15 ^>lmlt2. 5NCD*86fl2^-hiJC7AK:?»^bfc5iKw/v)0 o-^-7 b— ;Hml£&SS 
JPb, 37'CTlO^M-f >^:a^- h bfc 0 ^J&^fc:fetf^®^525 

20 0D525nmfc^o^?)®7 ! 6^^H^?§^0. 2 ml mtc 0 T?*SJ7 £ l>"3 WVi 

e n e 2-3 oflitt if - # © t % , 6 \z gtmrnkis? > /\° ^ it 



16 



WO 02/44385 



PCT/JPOl/10014 



^IC ©bispyribac-sodium, chlorsulfuron&tf imazaquin te^^&J&Stt^SI^ 

& ?\zKjfom*\zmmvfruftu. ±mhtzmmmj^tmm\zi,xki^-\i 

%mmzLTftmmmv, mWzmvit. &43, bispyribac-sodiumfc^Jc^^i 
chlorsulfuron^lXimazaauinteT-fe h>iit bfc„ T± h y^WUM^M 
10 gKtlfc. 

ALS«'!4ia$^^bispyribac-sodiura«Jg«hcoPj^^Hj 8 tes^i". ALS?£t£IS# 
mtchloisiiUuroTiMmtKDMffi&m 9 ALSS'ftE&W^i: imazaauinttft 

t^ii^Hl OlC^fo 7^43, 8 ~0 1 0 tC^Vit^ S&#©ES^^ 

m/uf£Sf?7 UWtkm ALS ^ > A 0 ^7 K * ^ U , 21 D ^ L © E3 ^ ^ jf g A; 7c ^* ^ 7 
15 «^SMALS^>A^jf£^bTVi£„ 

^fe, ±m\sitnmfr*>* kumm^^%m.mT^m^mmm atom) 
try hteizmcTwrnis, mmkis^>^^wiz^if^nomiim±mMs^>^ 
t7mizm?&mmti<D}t&wmht£ 0 m^m2 iz^t. 

[*2] 



Chemical Compounds 


I50(nM)") 


RS Jfr) 




tmmm 


Bispyribac-sodium 


5.63 421 


74.8 


Chlorsulfuron 


17.3 92.8 


5.36 


Imazaquin 


1480 16700 


11.3 



a) mmm ' 

b) %wmmfrbmik : bo /i50 (»tt#) 
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^MMALS^>A°^5f <hi?£iyALS^ W^Stm bispyr ibac-sod iuml^m^iJ 
5 # fcb i spy ribac-sod i um^Mf £ jgirtte \z n % © T & £ C t j&**8 o . 

10 Wc&^T^o— :/£ UTH h ^7 D n -> © ALS it fc^ £iSV**@|^44£jSb& 

(i) hv^u^is(DAim{K^£.M^mm&&^ist£.^ * (B#nt) s^^cdna 

(t±) ##7K^5te^^«^^tM»^>^-R^*^7Km*««»«MM^H)T 
15 ^TV^-f^VA^nyx^ h©— PtTM* (B#B») ©cDNA©§&:fr±M 

D— > (7#-ky>3 : C72411) h "Jtn 3 i/tCfelt^ALSa^ <hi^ 

20 &j£$nTV>£>. 

fU, £©cDNA^a-> (7^t«r>a : C72411) &mm&.®2tmW 

ALS^D^fcteWpBluescript II SK+^tcJf A$nt^ 0 , *I§«l*lT*g|it 
25 ^©ALS*^D^«Kp^^5 (DH5a) ^K<g* 

hOfWISS*. Sal IiNot I©MK:#A3ttTV>fc©TC: ©2^©@P 
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^^ ffl-fetifcALS^n^i^^^^S K^£^-&RNaseA, PEG> LiCl#£fji!Jl 
•TSIfrfefc^oTttfJttU, 7°^-f^-^^ABI BigDyeTerminator Cycle Seguen 
cing kit&fflUS'— #x>*£;fc£fTofco PCR£j£<D&#te:/n h n -)V\z^ 

^7-f"7-SIHfc. #e»nfcPCRS4fc*X^y-;i/tfc«-C»»b, ABI PRISM 

^OALS*^En^{*^^5^5 — K:«, 1.6 kbpfiD-f >tf— hDNAtfA 

10 alI<hNotI©$iM@f*T:?F^fcU «»*»«:fTo £ E 5, pBluescript II SK+ 

teffi^nfc (IH^iTf) o -f >1f— hDNASB^fcoV5T©^«Si3?0*ft3eb, 
h^^&pn 5/©4tt36iB^CDffilRHt4ft3R&fT Hi 11:^51:, 84. 

15 ©g&#cDNATifc£ fc*U»r£ft'fc©T?, Sal I&tKNot ITJB-fb UT« t3 ffi Lfe-f 
hDNA^ya — ^ilfc, H 1 1 fc43V>T\ — S B *B» fc&tt 

§ ALS« ^ © cDNAc7)m«S3^J & tK — ^'J Itth^nn^l^ ALS«fe^ 

20 (2) fitfttt3eS«c*»ecDmRNA©W« 

a^-y— «fc D30^P«^<$»Lfc o f&#&©t&;fc&i*ailS«tt C ClOO mM 
Tris-HCl pH 9.0, 100 mM NaCl, lfiftX SDS, 5mM EDTA) : ( jS -mercaptoeth 
anol) : (Tristan 7 ;c =15 : 3 : 20D ^O^.k< jf^bfco 

25 c(Dmm^noooxg-T:iy^mm^v±m^m^, 200 mi^pci c (Tristan? 

i/-JW : (chloroform) : ( isoamylalcohol) =25:24:0 4°C~e 
lOfimmtoLfr^ 12000XgT15#MS&L±«&|gJKL;fc:. d©»^*2HI 
HDjgUfc. #£>nfc±iSK:i/20S©5M<E>NaCh 2. 2^-a©x^ y -Jl/^rjjn^, - 
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K£70Xx^/-;i/T$fci£U «6»$-&fc^K:i0inM<3!)j9-^;p*yhx^y— 

»fc»j&>b, i©»tt*27000Xg?10^W»^LT^»ttll^§|»Ufcft, 10M 
©LiCl&l/4*iJUAT*±Tll^W#Mbfc- ;m£££f3 27000XgT10#|!3 
5 ^frbTttIS£lH]i|XU 4 nl©H 2 0te:igj&>bfc&, 260naO®3fc**S!l3tbTRNA 
©?fti££;&&fc 0 ^nicl/20S©5M NaCli2. 2iS»cox^ /-jW^Jdx-T, -8 
(rCT30#M1ISHlbfcgL 27000Xg*x?10»M»^bTit«*|EliRb, 70%x^7- 

10 £co h — ^^KNA*^^©^feT?mRNA©^ilfllSlbfc. ttffibfc] — ? JlMAm 
m<Dmm\ztthT($&<D2Xt£&rty7 7- (20 mM Tris-HCl pH7. 5, lOmM EDT 
A, 1M NaCl) ^rin^Lfec 0.1 g©oligo dT cellulose (77yt A 7 7JVYy 
7 mtry ^ftiS) *igae>fc*5A*lXj|S'&Ay 77 — T8fc#b£:^ Z. co 

15 77 (lOmM Tris-HCl pH 7.5, 5 mM EDTA) $777^1, *8fii$&£0. 5 ml 
T^HJJRbfco #^A£?it®0 bfcM^fc-^Tte, £iJ<Doligo dT cell 

ulose (7VytA ^tJWv-T /t-ftry^ai) #^AK:jW;j\ 131 ft 0ft 

f^^fTo7tc a-®^ © mytmfr zmm-z nttmKHk<Dm& & itir b 1/10*© 

10M LiCl<h2. 5^»©x^y-;p^ijn^T-80°CT30^F^»«b7Co £n&5£>k 
20 bTttJRH^*tt*bfc«100tf l©H,0K:»3&^bfe. 21 5 tT# £ nfcmRNA^ 

^IflfSbfemRNA^, 25% yaMtS^^ 2/ a M^^^rffl ^T«5ft^3E* 
^tffcjl^^X'y'^-l' U >^D-^-^ffiViT4°C, 27000rpmT15Bt 

25 ^tt©H#©!R3te&£8lJ£U |h|J&£ nfcmRNA©i!§S£f-rlP*r £ £ 1 t> fcBCL* 
v ^ (ECL direct nucleic acid labelling and detection system, Amersham 
Pharmacia Biotectt) \z «fc£/W 7*V 5?^ if— 5/ a >fc«k DALS mRNA©^^^ 
ffiKbfc. A^^U^V-if-va ±E (1) TfMb/tyn-y^ffi^T 
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5 fco 

t^Kl, »4mg©]iiIlNASrfl&ffl*rSJ:i*«T#fc. a fll$&£457EBrji>j£ 

10 mgCDmRNA^^m-r^^i^T^feo £mRNA£»ffit"£I^K:&, &#Ete3£ 

( 3 ) ffiifittSSHcEbsfeCcDNA^'r ^ U Of^SS 

±12 (2) T?»«LfciiRNA2itig2t^cDNA^^4 1 y h (Amersham Pharmacia Bi 
otec*±) £ffl^TcDNA©<&J&£frV^ fi5ttt*S*|cS*a>cDNA^-f' U CDf^SS 
15 bfec 

Jcte^y h«tt©T4 DNApolymerase£&JBL)fc. *B»«#*£J&0HKKI«, c 
DNA-&^;©iR^^s+^t-^fe56^ 32 P-dCTP^lia^/t 0 £rJ&bfecDNAte, 7&7°& 

— tettbUVfcWi, in vitroA'iyy-^>^^}c c t D A ^ t — ^-vM^jAAvt^o 

20 cDNA^C # Jot" § «, ^ffi&t*^#S©EcoRI-NotI-Bam HI 

Lfco cDNA^-g-TOMfccDNAfc^f-bX ; E;Pm^T50^©T^^' 
& — &1m%., ^.(Dm-^mmzU DNA Ligase (Pharmacia*±S) &iJ0*.T^-f 

— ->a >MJS^4°C-Tr— PMTofco C©RJSgiS*AsahiPak GS 710#^A Ofi 

25 T^E-^-Lfe. ^t«t§0. 5 mm^T^25*{C^®b, #7^^^a >^Cer 
enkov;fr 7>&— TMfcV, ts7> h<Dm^7 7 9 v-a >£3~4:£|I|JKL7c 0 £ 
©:7^^va>£T4 polynucleotide kinase (SiBftiCMttS) ^^V^T 

yyy^-<D^^^v>mitvrc^ Agt 11 eco RiT-^^jjn^T^-r^ 
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— ->3>bfcc tf—i/a gfJftkiGigaPack Gold III (Stratagene 

ftfil) &jDATMT2l$Hfrofc. MM7t, 200/ilCDSMAy77-i8Ml 

ZltKDlMl^^fiiffi (Y-1088) \zmm-2&t£&, 0.7% hy77#— SrJO*., LB 

DE 8 1 ^ - A° - 1 Ce r enkov^J 7 > x -Y > ^ © Jfe* ^ & Jg trCtt^Htfe & * © cDNA 
«t)74 ng^^^nfc^-h^fUofco 7 ^7 ^ — ^#Jp bf c ^7 7- © 7*- 
5^3 >^©Cerenkov;fr 7>7--f >^©Jte** i 6ffi* ! t i l£IK*l*fc^ViTjKi22 ng<£> 

£fu c:nsffi»ttt3Ea**»j&a*©cDNA5-f tuc. z.o?^ 7*5 u?§ 

?<£c£>7-f 7~Wu 16600pfu//z 

— 7j\ S?£f#^£Jl&ffibfcmRNA£ffl^T, ±»Ufc;£j*fcJpCTcDNA^-f 75 
UriSUfei^^, ifr£i*Eia3fe©cDNA#*&38 ng'&EfcS tlfc CI o fee ^ 

15 tz., m^.m\z-D^x^ >it- hsjiffxsnfc adnajwks ng#e.nfc« ssk, 

I?£^E&3fc©cDNA5^ 75 U&^©^<:* — 1^8160 pfu/tf 1~TT& o fee 
(4) ALS»{sT-£^t?cDNA©7 7 U-~>7 

71/— KK:20000fflSas©7 , 5 — ^J^ffl* «fc 5 fc, ±IB (3) tiSLfc^ 

20 WOtf^iVife. 7 7-^ &nhniz;i/D-7^>7l/> (Schleicher & Sc 
hnell£h©, PR0T0RAN BA85, stfTiM X0. 45 At m) ^3£^L, K?L^hn-t 

;pD-x^>7>>*ff^i (0.5 m Naci, i.5 m Naco „ m^x^mmm 

(1.5 MNaCl, 0.5 MTris-HCl pH7. 5, 1 iM EDTA) ^^j20#Sbfe o ?*Jft£J3 
v^tn hn-fe;i/n-7^>7l/>^S^^7j<^^l^*b7t^^ - h n-ir;Vn — 
25 7^>7l/>^80°CT2B#K^-^>^Lfeo fccfe, ~ h D %.)\> D-7 * >7V 
>K:tt*.THybond-N+ (y^v'tA 7?JWy7 /W #*fc«) &fflV>fc 

IK Kit*, ^-^r>7»«#fi§b, 0.4 MNaOHfclT20#IWB5£bfc:. 
_hfB (1) TWibM >1t- hDNA£, immUKDimm^^y^M^ 
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b :/ o - ^ DN A thxmmhtco n?*<MbhM r/U^-Yif-^a >WA<Dj} 
&T*ft-Dfr 0 £t\ ^2'00~500ng(7)yD"yDM^^^t4$i±feo BcaBEST DNA 
labelling kit (SSBfe^ftM) £J3 I^T5^;1/<Ht ^ fz. £©^;Wb£ 

5 Xtz. BcaBEST^JD^-, 65°CT30^K-T >^^^<- h EDTA^JP^. 

00 ng@^*n-5^fi*iPA, 42°C, — Pjfc, ili -5 TA-T :/U ^-f if- ~> a 
>£ffofc 0 A-f ^U^if^v-a 2XSSC. 0. IX SDS^^ 3 MIL 

BAS 2000-T ;* — >>> *mr s 5<i if- («± :7 ^ ;i/A*£5£#£hM) <D-f* — >>> 

— 7j\ ^l^^M^OJWofc. ^200~500ng©yn-^DNA^^^ 
ttSli-fcgL ECL^-T U# hDNA/RNA^U > 9* • ^W^fA (Amersham Pilar 
macia Biotechft) W^¥s (OWkWMMM. Wl/^v'^-if) JkT$>f )VT )V 
15 7*h. F£;bnx.T37 < C7M >^a^- ML -fDtJVD-^^>^ 
l/>l»8«cSA^fej:-?:i00Lg8*©^^;Mt:^ , n — :7 , DNAj&*'&Stt*.fc'5K:« 
irabfc^ 42°C, -lift, flt^T/W ^if--> 3 >£ff^fco A-Y^U 
^Vif— ~>a >H7^ primary washing bufier£^?&> lO^Rfl, 3HK *<D& 
2XSSCT?M, 10#IHk ltHTKcD^^^tT-D^c K&ECL**; K*ft©583fc»ifc: 

A-f ^U^if-v-a > (l&7^U-~>^) ©^^#e>nfeHtt^T-^ 
* If b & JlUg J&T h^7'7*^^ti^t^ 200 m 1 © SMA y 7 y ■ — fcJK b , 

ay-io88»t^^$i±, L$7°u-h\zm^t£o z<Dffifz\zftmv-fc.7u-h%m 
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t05/>^7 7-^ £&©:&&T?ADNA£W«Lfc. t^mX&JTUI 
oT»ft^D->©^7-i'^6*«)fcA77-S?S, if^^^T^Mffi (Y108 
8) ffiS&&£5Ml"£if200Ml<Z>2xYTJgii& (10 mM MgCl 2 £0. 2X^Jl^ h £^tf) 

(Y1088) JK»tt£25/U-&tM ml(7)2xYT±§ite (10 iM MgCl 2 £0. 2%t;W h - 
X^tf) fc-f /4^]/-hb-i«i:-5tSr*bfc (^±^t&^») o M±S«b 
(10— 50m I) £10 mM©MgCl 2 iO. 5ml©^:IIMY1088My»<h£^trl2Mnl 
^2xYTt§ifelc-f h U ItfeWSiKIJ!^ b&as 6^®^^^tii>r £ 

10 X42°CT-PjM >^;x^- b bfe 0 ±f*^T^, 50m 1©^ D D$Mil. 2 ml 
©5 M NaCl£jrax.s b7d:^e»42 o C-ri0^P^-r >^o.^- h bfeo ^tl£2 

7000XgT10#P^kb7HI^ fTfc^^;^t#b7t±g^5 ml C5D50 % PEG^JO 
A, ^i^lBtrBlJ^i-f >^n^— h bfco ^n^27000Xgl?10^raS^bJiM 
£^Xfe^, SS27000Xg^5s^bT^#^^^xfco £fcSlig#£4/igCDDNas 

15 e L 20Mg©RNase A& ^fd 10mMcDMgCl 2 £^ty30niM© h U 7^lEl»flf^pH7. 5 

oo3oom itM^$-&, i.5 mi^rL-y^^b^c 37°c-e3o^w-r 

>^ro.^-hbfe^, 7. 5m 1©20%SDS, 3m ^proteinase K (10 mg/ml) , 12m 
1©0.5M EDTA^iJDX., $ S {- 55 0 CT15^P B 1^ h bfeo Ctl^l50M I 

©7oiy-^£iPx.xab<lt^b7c^, v-T ^D^MMR-150 

20 ffilftM) ^ffiV^T 15000 rpmT3^ra^^bs 7km&®)& bfc c ftfe7t7K«^8 

oom1©x^;^x--^;I/ (^MTK^inAxii^bti^^^T^o $inA^b< 

1©5M NaCK 875 m 1 ©x^ y -)V&HaX Z> C h°VtZm bT^fc A DNA^M^^ \z 
25 HJJRU ADNA£1 ml*§^©70%x^ J —)W U >X bfc^, ^l^^MlEETX^ 

i$tti^;-j^^^fe. ^n^20M i~50m i©te m« (phs. o) kus 

*>bTADNAi&i££b&. 
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^Trfrofc. n^ftfrxmrnm (imi) £Not i-e$Htb> -f >it— i^dna^ 

Xomm&ft-otc* -T >U— hDNA£j#rP ADNA (10^1- 20^1) £Not 
5 -fbb, >+J— hDM^ijOD tBbfco £ft£#&JB©7#P-X^;i'T#l3flbfc 

*sy$f £^>F&y;^£>sooffiu ^mtc^D-o-y— hDNA^migb*:,, 

CO-T >+>— hDNAiBAPMS (xh'©7JP* U 7 #X 7 t ^ — if I^JfcJBU > 
If'fk^ii) bfc^;7# — t&^JllfcUl : KDm^TM^h, T4 DNAU7J — fefTl 
6°C, 2Btr B m±^-ry->'3 >MiS^fTofe 0 -f >*y*— hDNAtefcNot IT 

10 -KID ItiVfelbO&ttm tb^CDT, BAP^Mfco^TfeNot I "e-gJItf b ^ 37 

(DH5 ck ) tl^b, >J<±K:30#fflMbfc o ^n^42°CT30#Kt— h ~> 3 */ 
^£f?V^ $ e>{C7K±^2^f H 1MSb^io M^TS0C^?^iPL37°CTlB#rBl'f 
^^-hlfef, 2XYT (50/i g/ml©7 > tf^ U >A D ) ©IOOm^IM %X-Gal 
15 30^ lfeib^iCl M IPTG 3 n 1 bfc © £*fu \zi% — lz?3: § 5 \z £ 

fi3D--^7>k'y'J >A D ©LB±^i-te^§V^«2XYT±g^©2 ilfcl^©3D 
^Sfflb7t^37°CT-B^±g^Lfeo £e>ig3£$£a> t) K£ 

iILH 2 0i:i^b DNA« £ £ ^* b - ^ x > X JB P CR£ Jft #t b & . P CRS 

20 ^R^*SS^J^«±^b7c^^-efT^7Co 

m-h©*^^J:D, #<J2. 2 kbO^F^^S^ALS cDNA/^# £> tlTto £0DDNA©5' 
#]/^£>^250 bp©fe«^Sma I+M h^tfe©T= £ £ ^^©^^Tif 
7°n-y^ILL jj$2. 2 kbp£#£rT£pBluescript II SK+^Tt^liMQ 
JM109Ti#^b7c?IL ^775 K£g»J7>$tl£m (KURAB0 PI-100) TJS|fciib&. 
25 ^©7°7X5 KSE&Sma ragtfbb, £f£bfci&250 bp GDl$rJt£ 1 %CDT^n 

- ^nm^m^^mmm b * & am x°n - :/ t b & 0 £ © x° □ - y & ^ t 

Jl j& ©R I £ mm b 7c 7j STflt 3 -f ^ 7 U £ X ^ 1J - X > ^ b 7fc 0 t (D 6 
nftzs>#7 7-^^6> ADNA&11MU ^tf)ADNA*M (lwl) £Eco RIT^ 
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mm^ib^O^r^^l. 5 M NaCl£^£?0. 5 M NaOH SSJS* L 15# HSgg < 
£G>lfe$ , ;i/&#afeU 3 M©NaCl£^frO. 5 M Tris-HCl pH7. 5fc« 
L\5ftmmMt?Ltztft>?f)l%*%iVtz.o X^>U7,Ay hfc:20XSSC£3BtK 

*fcfcC3^&fc«, 20XSSCTSe>fclO#M&C£1l:fc) > 2^M^ai<D^IS*)llS# 

I7f, 32 PT?^^;Hxfc±aiCD250 bp-7°D — y~Wk\z&&;\^7V#'^ if— ~>a 
> (A-f ^3 >1&ffi1fcm.J& : 5XSSPE, 0. 5% SDS, 5XDenliarl ts, 

15 solum sperm DNA, 50 Xf ormamide) SrfrV^ l^lf;/t> KOjfcJfcfflta^'f — 

Hf-~> 3 ^it^bM h©4»T?Jfc&W*#frlMX&:^b;fcfc©:£ 
^iCiiiL, _hi£bfc;£ffiTEco RIM-ffc^BAP^LS LfcpBlue script IISK+fc 
□ — - >tfVi£ (FERM BP-7348) 0 dn^HS (JM 105) fcJ£JMEifcU 

T?«3£IB?!l&ftj£b&. 

©cMA©*£gBfi3aj£B2^J#^2 fcjSt". lF£8cS3fc<&cDNA5-f ^9 U frZ 

^SALSstfe^itrt? cDNA^-a^i^^#t-^ £ t^T^fc 0 
25 MALSate^^ff^SOALSJt^iOfflrattSJtttUfcje^SH 1 fc^bfc., 

ClM^U) ^MMALS^>A£IC©f853 

HliSM3 (4) T#e>tlfc7°77.5 KSrEco RIT^bbT, if ttiyoDALSit-fS 
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*ftSfiVi5'*IBIR««*^rUTi5»3, pGEX-2T(2Eco RI1M b \zm&&/uf£a £ 
5 $*UT*t), pGEX-4T-3£>Eco RI1M M£ffiM^/£o 

zLnzzjzmm (jm 105) t^n^niiii, ^st^rn^ i9#e>nfc 

l^D->^lof^I5\ £ti£2 ml©T >t!->»J >^^#i-^LB^M4 , 27°C 
10 -rtii^iS^bfeo £CDiiu±g*^l ml£ffll^T50 mlfe-S^«250 ml<DT>t°v 
U >^WLB«fttlt?*J&**ffrDfc- — Bfe^^ lmM IPTG&Snx.T3B#r^~4Bt 

S 3 fc^to 
15 [S3] 



-9">7> ALSffi1± (OD525/40min/0.05ml) ^W^Sft (mg/ml) Jtjgtt (OD525/40 min/mg protein) 

(77*5 K&U 1.41 17.6 1.60 

SF&t* 4.10 18.2 4.5 

20 

&ffitlglM* 3.62 12.8 5.66 



Sa^^^T^TcHM^lK^SMALSae^^WT^TcMKTU, 3{S-4fSfIS 
25 S5V>J*EH4&3Kl/fc. W^T, IPTGS«DPbT^e»3—4^rHH&*Ufclfe, M 
Kfi»^»0S-8O , Cte«#b, rti^^^TGSTB4^ALS^>A°^M^fflmbfc 0 
7^Jiim^e>©ALS©WIMi^ia«^©77?i7:1 : fofco 5fcT\ -80°C L T£> 

b£ALSJfiffilifm (30X^U-feD-;UiO. 5 mM Mg 
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fc^l^7M^bT2.5 ml©i!g®^£$st)n) . £ ©JKiSffcSjgWife&S (Heat 
Systems-UltrasonicsftSSL Sonicator W-225R, ^-i ^7 u^yy\ TW7°vY 

3>ho-;v8, mm-i mnm) vtzm, 4°c, lsoooxg-z^o^ 

fe»»^^5»(7)GSTB!l^ALS3 7 >A 0 ^M (J^TGST-ALS) 0*l§gte&<Z>>tmT 
ffofeo it»250 m\ft<D^Uy hfr*>mMVftm.mm&m (12. 5 ml) 

-f ^^^fr®, ^*;F#'Ja- AH^Jl ml^^tu^lO ml©lXPBS (0.14 M 
10 NaCl, 2. 7mM KC1, 10. 1 mM Na 2 HP0 4 , 1.8 mM KH 2 P0 4 , pH7. 3) imitVX^^ 
fe) fcyy^l'tm 10 ml©lxPBST-^I^^7^A^^?#L, mmVTcGSl-kl 
S£2 mltfMO nM^;V* (40) Lfco CDia^OGSTSttS. 

tfALSEH4&si£u ^^ttiii^^^ferco Msmtammm^m^rcm^iz 

teu ±f3# ^A^©®i*W»^fcfcae>, lxPBSTIIII^fiffibTc^-hie^ 

GD7??£«lX ZSimmmU, l-chloro-2, 4-dinitrobenzene (SiJ^2, 4-dichlor 
onitrobenzen (CDNB) £m§fB) £ffiff £T^7j?£T?to fco ^Jfc^*£3 mh K 
}&mm.J&*\ mM CDNB, 1 mM^;i^^> (MtcM) . ^^^> 100 mMU >M 
#U^Aifffj^pH 6. 5ibL Ii3ffM£»n?£30 o CT340 niiKD^^in* 

&j&<h20g©^v^:t>^i±5B^Mc^ 

25 LSiLfcc 

d©GST-ALS£ Fd>H>^Dt7- te* (25 unit) "TM 0 C, -Bjfem^Lfefe© 
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[*4] 

















(OD525/40min/0.05 ml) 


(mg/ml) 


( OD525/40 min/mg protein) 






4.6105 


9.6 


9.61 






0.6083 


0.189 


64.4 




It 


0.1089 


0.189 


11.5 




IS* 


3.1493 


12 


5.25 






0.6025 


0.045 


268 




in 


0.1203 


0.045 


53.5' 



15 niton u >^Jn(cJ; 9 e^^fcS**X?#So 

[*5 3 



^>7>* ALSrS 


■ft (OD525/40 rain/0.05 ml) 


mm (%) 


OKI (7°7^5 Ktet) 


1.2725 




CK1+1 mM Valine 


0.1768 


86 


CK2 (fyZz K&L) 


1.5508 


CK2+1 mM Valine 


0.1831 


88 



25 (l»F!J5) ^M^LS^>A"£fl<9^jMg<|4 

iSttlStttt, PCP£^J£ bTbispyribac-sodium, pyri thiobac-sodium, py 

29 



WO 02/44385 



PCT/JPOl/10014 



riminobac©32i£g!K Z)Vft~)W UT^W^-M t bTchlorsulfuron, bensulfu 
ron-metliyl, pyrazosulfuron-ethyl, imazosul furon©4^^[k -f $^y''J 7 > 
LTimazaQuin, imazapyr©2^^!j^'f^ffi b7t„ 

z-nzmmz, &gMMs?>K# n&mm?z>Mte, zLnbvmftKDffimv 

5 %kM<Dfeffl. (bispyribac-sodiunitpyrithiobac-sodium^KIt^ -^©ffiteTiz: 

et al. , J. Biochem. MoL Biol. 31 287-295,1998) OT, ^ffittffi*©ALSM 

10 bispyribac-sodium^^V^^#©^gtt^^^"^*^0 1 2 tcit. c 
hlorsulfuron^^t/^cit-^CD^g'tt^^-r^^r^lH 1 3 fc/Tto Ell 2 
ct^tc, bispyribac-sodii]mtc«fct)S J ^ALS<D?§14^BIS$nfc©Ki^bT, m 

mmAis<Dmi±te7c±\zm^-£ti?3ifr-Dfz. 0 mi 3frzmz>& -5 \z, chior 

sulfuron^oViT«, ^MALS^ >A°^5I BF£S!ALS^ >A°^»^Jt^L-X 
15 f^©»SE3;Ti*l>J£tt*l£J#b;fc#*, bispyribac-sodium©*-&t JtKTS £ 

^^JtbTpyrithiobac-sodium^fflVife^-&0^g'|±§^T^^:^0 1 
4fc^b, H&lji: bTpyriminobac^rfflVifc^-g-OD^^ft^^T^^^El 1 5 \z 
j^b> m^JtbTbensulfuron-methyl^ffl^^^-^^i^^tt^^-r^^^E! 1 6 
20 tc^b. ^^JibTpyrazosulfuron-ethyl^ffiVife^'g-O^gtt^^-r^^Sig 
1 7fc^b, ^SatbTimazosulfuron^ffiVifc*^og5SS**t'Sg^^BI 1 
8kn^b, ^^JibTimazaQuin^ffiV^feil-g-cD^Stt^^T^^^lll 1 9 
I, ^^J<hbTimazapyrS;ffiVi7til^-0^S'l4^^1"^&0 2 0 H^t. ft4b\ 
HI1 2-12 Ofc&V^T* ^D^^b©H^^^^fc^^^^?^MALS^>/^ 0 
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izMvxmntcmm^mvx^^^t^m^o &it, 112, m 1 4^zsm 1 

fro fee If^ALS^>A D ^K©bispyribac-sodiumfc#T^ffi^L'l4^^T^^^ 
0 2 lf^b, ^M^ALS^>A°t?7K©bispyribac-sodiui^M-r^>J£fc ; L'f4 ; &^-r 
10 M^0 2 2fc^t„ ^a^ALS^>A 0 i7«©chlorsulfuron^^T§fiin: 
tt**tiS*@2 3ic^L, ^^MALS^>A 0 ^M^imazaQuinfc^-r^fgfeitt 

^^-r^^^m 2 4 tsto m 2 1 ~m 2 4 ^gm^T^MSttiM 

t^v^Ttt, au >#$sin-eff ofco HI2 1 \Z&^T, m*3~D&V(D=ft 

itmh J ti>? : yy mm £mals# > a° ^ ® ^maiifSi £ ^ b > M^^^b© 

15 C3^^^^^:^^7^1f^MGST-ALS^^b. iD'9i^b©R$IS^7t*^7 7^ 
MlbfcALS^>A°^Jt£^bT^§ 0 HI 2 2 ~0 2 4 Kl&^T, M^t^b© 

is<Dmft&m^tc^77f)^mmGsi-ku&^vx^ho 
20 m^r^m^tmm^.Mm^^^rz.o 

mmms (4) xm^Lr^mmMsm^iz^n^^mmmu, bi^l 

fc£5\Z, If»^tt§ 5 4 8#g©hU7>7 7> (V) #fCK~>> (L) 
25 &gb;fc:W548U£S£> »£§HC&tf£ 6 2 7#g©izU > (S) WVD^y> 
(I) K^MbfcS627I^«hT&^ 7c c ^iHT, ^ne>©^gtc 
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(i) temfefcTomm 

W548L3ES©**WT*28SS!ALS31fi- : ? rw548L3£MMALS 
ilfS^J fc3\ El 2 5 2&tXBT2 6t^t«t5fcbT««bft. Sf, ALS- 

5 Rsp6<h#^bfe-iz>^7°^-r^'- (5'-CATCACCAACCACCTCTT-3* : I3^iJ#-§-3 ) t 
ALS-RspF£ift£bfc7 >5 1 -k>^^7-f x 7 - (5' -ACACGGACTGCAGGAATA-3' : IB^'J 
##4) iSI^T, 2*^MMALSjt^^^#^-r^>pBluescript II SK+ (FERM 
BP-7348) %Mmt bTPCR&fr^, W548U£S&^fb. S627I^H£W£fr HDNA 
PfffH-^it'l'I^-frfc (025) c — ALS-RspE£#^ Lfct^^-f "7— (5 
10 ' -TTACAAGGCGAATAGGGC-3' : BB 5 ) £M13R©7 >5P-fe >X X^ (5*- 
GGAAACAGCTATGACCATG-3' : @B3«^ 6 ) £JB^T, If ttMALSM^^^^-T ^>p 
Bluescript II SKI^ftSibT, 627# @ <Diz U > & 3 — t* *r*«tt&-&tJDNA 
BgfrJt : &i#'iI£it-fc (0 2 5) „ 

£nS>©2t}©DNABfrtf-£5Glc:bTSPR& ( l*«©DNAH±&BB#ltf>tfJfc 
15 t§*Si^T^$t, SV>&ttS!£bTDNA polymerase-e»«Sli:T2*« 
DNAfTSjftfe- 1 ?^®^: Self Polymerase Reaction) \z£lX)2~d ©DNAItrtf-/^ 
*Sb&lMX©;*#UDNA»rJt£#;fc (02 6) „ # 6 tlTcDNAIirJt^cc I&tf 
£co RITMbyicc I-^co RIItfjt^f#7to £fc> IfttM^ALSnife^^m^jA/u 
#£pGEX-2TX^X5 F (pGEX-2T-wALS) %Acc I1M 6 \ZEco 

20 RIT37 t Cl^©g^^^^frV^ pGEX-2TX^X 5 Vn&mft&ftlt (02 6) „ 
fit, ^cc l-Eco RIIffJtipGEX-2Ty^7,5 F^#KfrJt t £7-f$*- z/a >T 

S627I^H©*.**-r**SS!ALSatfi : f L (£^T> rs627I^^MALSit{5 
£P«) te, ±^b7 u cW548L^^ALSil^^fjl®b7t^^^2pbT#-Sr 
25 Tfct>t>, pBluescript II SK+ (FERM BP-7348) &mmt bfcPCRT 

ALS-RspER M 1 3R£ X 5 -T - £ b T A3 ALSit fc^ £ ftft? % pB 1 ue sc 

ript II SK+^^M«hb/tPCRTALS-Rsp6^^ALS-RspF*7°^-r^-«hbTffi^ 
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y°?7>^ H^ffi^T, ^ti^n^mm 011109$*) fcjgKte&bfc. tienfe^ 

BI® n a n-OALSate 1 ? ~>- 27X>*&frofcfc£3, W548LaE&RtfS627 
5 (2) ^S^W^gCPJiStt 

^"^X^F^^SIM (JM 109) tTOIl, ^HteftfciOi&nfcnnn- 

^^#±§*l, ^iM4M5 tra«fcbT, Gsmm#>At7w<D&mmm* 

ffVi, mMH£&fllfiU 1 mMC!>AU>#aETTALS©lllffll!fiStt*Wl^fc- 
10 bispyribac-sodium^ffl ^fci^©^^B2 7 fc^i". ^fcchlorsulfuronR 
D^imazaauin^ffi Vi/t*-&<Oje*&0 2 8 2 9 tdjSi-,, bi spyr ibac-sodi urn 

(Dm 2 7 frBmz^oiz, mMimm&tfsmmmcD^n^ntDiAmmiz 

bispyribac-sodiuiK:Mt"Sffifitte*-£A., ■t©fi'S-V*teW548L2ES©*©ljftSe 

fc2j&&mom&&v*>&mi&^ii£f)mvfco -r w548L2eh;&^s627l 

fS^fti^^HH W548L^^X«S627L^M^Tti^^#i-§«-&^6^ 
M'J T? ^ ft Vi n , b i spyr i bac-s od i um Z> t&tii&lfim U OS < ft o „ 

— chlorsulfuron©«-& « (028) . W548L^ £ © © tt , 
20 chlorsuIfuronfc#r*ffiffitt&#A;fcJ&*, S627I^©^©»^«i3M&&#Lte 
&#^L&^ofc 0 W548L£||<Z>*0:»^£W548LgS;RtfS627I&Ji<B*-& 

£>fc, imazaQuin©*&fcra: (02 9) , b i spyr i bac-s odium^lHU^ -5 S:Sf*j&s 

£K±<DMM, ^0frfc Jc Jlo^o fcS627I£S«* W548L&glC«k-S 
bi spyr ibac-sodiumjgirite £»i «j fcffi ft * C <h «U0J V fee TW548Lgg^R 
271 £ft S 3 ALS«^ b i spyr i bac-sod i um \z mm &} K ffi ^ JgirCtt * 
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X § st fcT T & 5 £ *£l3n? £ . 
5 feifeU ^Rfe^^CDbispyribac-sodiumfitritt^W^fc. 

c i ) mmkism^^m^Ajfi^^ j- u -^^^-©f^M 

-f ^©J^»teiftffifc:M»$nfc/^^-U^^^— Tf*4pMLH 7133 (Mitsuhara 
et al. . Plant Cell Physiol. 37 49-59, 1996) CftT^^St <k D , HJfi^J 3 
(4) T#e>nfc&£MALS»e^&*fl#-&A;iEo 
10 i3 0H^tJ;5fc, $fc*T, ^SSALSBt 2* 

pBluescript II SK+ (FERM BP-7348) £> ^MALS«fc^£, v;i/5F^n — ~> 

(Sac ItN-fbR^a* HliCtS^^b) . ^fe, pMLH 7133^:5ac llkTSBam HI 
&JBV>T$8fbU pMLH 7133fct6^^GUSfM«^^0 D fcHbTift0UKfc:U&. ^^Sl 
15 ALS»e^ Sr^-tfDNAif it £ i« & 4£ © pMLH 7133 tSr^-fy— ~> 3 > pMLH 
7 133-ALS 

#etlfepMLH 7133-ALS£;»W (JM 1058O KJgJMEjfcU ft £ tilt 5s > # 

j9u HliT^flSUT'f hOt«S*B (031) ^HALS«fc 

It UX^MALS]ft^ J F© / J>^< t fcttffi £i±£ 2 -fe y b<Dy°y 

<i V — l^TPCR&frofc. ^7-t»;Ml ALS-Rspl-fe >X :7°^-f — 
(5' -GCTCTGCTACAACAGAGCACA-3' : E2?tt## 7 ) £4-83-37 >3="te >X :/ ^ -f 
^- (5' -GCTTTGCCAACATACAG-3 ' : IB^'J#^ 8 ) i©t*;h, 3-Ht>7^5 
25 -f V- (5' -AGGTGTCACAGTTGTTG-3 ' :IE?l!#-^9) 1 3-1-17 >^-fe >X "7°^ -f 
V- (5' -GCATCTTCTTGAATGGCG-3 ' : SB^I## 1 0 ) fc-feyhSffl^fc. ^©fg 

^SffJ^77^>hA>H*^ffi$tl (03 2) , IIM3 (4) 
nfc^^MALS«{5^^pMLH7133^^^--vM^^^nfct¥iJfT-r^> d izifiT^ 
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fro 

hO#A^lRH*Btt^CD^Tff«3fc. pMLH7133-ALS£#?<? RIT^^M^T^ £ 
5 £fc£DTNOSfcB#&Ett>lifc< 1 1 >b IzmMW t V , ZLH1t§§M t L-T±fBALS- 
ResliR 1*4-83-3 ©-fey h &Z-\-4R.TfiZ-\-l<D±y b L&m V>TPCR£fT -otz.. *c 

o&k (03 3) , ^m^n^^m\z?cm^)<D^> b^mm^ntcz: 

10 ^^mHTlSS-ALS^^^Dffi^nTb^^fe^DNAilffr^^^nt 5 , PCRjg«l# 

— — 2 JL>7s(D3km%. PMLH7133-ALS&DIMU, £n&8&£!£UT&S 
ALS3t&^©5' fl[ItpMLH7l33t©g5-&1B«Jcr?ViTff ^fc- pMLH7133-ALS 
^c»Slrt*T?©nH— »J& J dJ>*:ViC.fcj^&, ^Jfs^OjgS©^*^ (2 ml©±S 
15 *«C20*^) ^6 7;i/*USDSffiT?»l»b«:. ^SALSitte^telE^lR] 

(2) T^da^tU ^amic^t £aw ^-u— ^^-©#A 

±IB (1) -e#^nfc;t-<±U-^^^- (pMLH 7133-ALS) J^T©£5 
CJ^DA^rU^AlCiAUfco V&WthTfe, -80°C^ 

20 Qk&hXteZAgrobacteriua tumefaciens EHA 105<£>n > t°-5r> b -fe ;V tK 4> 
I^LTftffltfe. Agrobacterium tumefaciens EHA 105© 3 > h:^ > h 
■^tf^ld, pMLH 7133-ALS^riPx.. **T15#jR«Ufci«, 37°CT5^F^©^-> 
gy^^iD^tfc. -^©^ * + fc2^M4S[flib, SfcHTl ml ©SOCifctti&ift&Jn 
28°CT2~4fi#IW^ < bfco ^©^ jS^LTIS*®^** 

v>i^-^n^tl50 ppm^TT 3 LB:/ U—h »»ifc&&t>j£tf, 28°c-e 

(3) pMLH 7133-ALS»AT^D7l^x 1 J U^IkiM *©E*SHg» 
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[*6] 





MgS04-7H20 


250 


CaCl 2-2H20 


150 




NaH2P04-2H20 

1 1 li.ll LJ J- \J 1 LJ 1 1 Lt \J 


150 


KCl 


3000 


5 


Fe-EDTA 


40 


MnS04-6H20 


10 




7nS04-7H?0 


? 




0 09^ 




PnPl 9-fiH90 


U. U u 


KT 


n 7^ 

U. 1 u 




xioDu 


Q 
O 




0 9^ 




juyo mos 1 101 


1 uu 


INlCOllIllC aCia 


1 
1 


10 


Pyridoxine-HCl 


i 


Thiamine-HCl 


10 




Casamino acid 


500 


Glycine 


7. 5 




L-Arginine 


176. 7 


L-Glut amine 


900 




L-Aspartic acid 


300 


Sucrose 


68. 5 




Glucose 


36 






15 


PH 


5. 2 







(*««mg/l) 

20 — ^ B^Woa^&BMWU *7fc^LfeN6D±t±-&Trttf±§*bfc^;i/X^X 
25 tc2MkSmMmm 1—>U >rf>10 mg/1) fc«J*L ( 1 - Wc 16# ;V 
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[»7] 



PUTT m 


1^ 


Myo-inosi tol 


1 nn 
J UU 


Nicotinic acid 


U. b 


Pyr ldoxme-Hll 


U. b 


Thiamme-HCl 


l 


2, 4-D 


2 


Casamino acid 


O A A 

300 


Glycine 


2 


Proline 


2827 


Sucrose 


30000 


gel rite 


4000 


carbenici 1 1 in 


500 


hygromycin 


50 


pH 


5. 8 



(iMtemg/l) 
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[mi 





1£ 


Myo inos i tol 


100 


Nicotinic Acid 


0. 5 


Pyridoxine-HCl 


0. 5 


Thiamine-HCl 


1 


2, 4-D 


2 


Casamino acid 


300 


Glycine 


2 


Sucrose 


30g 


Glucose 


10 g 


gelri te 


4000 


acetosyr ingone 


10 


PH 


5. 2 



(JRtttotmg/l) 

20 Zftfr2DVX*XT>U7>*yz/x. (&£V>te3££b) IcAn, ^y^iCTt 
um&famm (;&;W^:v>U>£500mg/l£^ir) i:Sb, ^^*^e«8b^< 

&7jc#£|i**bfc. ^©^;V7^N6DIH^ig±te (500mg/l©^;V^-->'J >t 
25 50mg/l©A-f ^DV-T >'>&-&tr) KBffcbT, 28°C, WI"e2~3lM)jfit 

H 8si#- b T§t b i§ ffi iC gflcbfc. 

28°c> w0fT2-3irac^«tJ;t)ifeifct, 
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(250mg/l©*;^n>'U > <h50mg/l©;W -?>f 5/>£^tr) fcl~>^ — 
tm ffiff^ ti^nicmJM±^Mbb/t0#^T\ *Jl/t>7'J-^i (50 mg/1 ©A 

(035) ^M^n Tffi^ bfebispyribac-sodiumSirCtt^;i/^f^tBll!©ffl#: 
10 ig^*r^ft±g*Ufeo fcfc, ^©iH#ig±-fil^«10/zM€)bispyribac-sodiuiii^^^ 
LTl^o ^-CD^m, 9^(^l^l6^^IEa^^5fib^ 0 ^rZ\H\ TElglzMM Lfc 
b i spyr i bac-sod i um jg irE 14 ^ zFD~;fc ^VX 6W<D IcfcoViT, ±§ ^ & ff Vi, 
bispyribac-sodiura^M-r-l)^^J^gtt^f¥b < IH^fco -?-(^^*, g 3 6 fc^ 
Ti5 2^^^^Me^©S^t*Tr^.^bispyribac-sodiumg^L'!4©Sr^i^* 
15 £ ®^|W|#fc, bispyribac-sodiumffiJ/L'lt^r^b^o 03 7 ii^t<t5!', 

m±m-t* (S^Bjf) (DZ>)VX\Z&>^Tfe, bispyribac-sodiumii^'tt^bfco 
ZL(D ZL 10wMcDbispyribac-sodium^-^"@#:i§±{!i'r^Wbfe6^«#t^T 
5£l*bispyribac-sodiumlg£itt£WT?> ifOir^n^o 

— £tl6 ©bispyribac-sodiumfS^it4©^;VX^ QIAGEN& ©DNeasy 
20 Plant Kit£fflV>T$VADNA&SHSSLT, nn^felgitbT, 2j&3£MS#£#E 
t?-fe>X:/^-r V— (3-1-4 : lB^!J#-^9) iT>^iz>^-7°5'f V— (4-83-3 : SB 
2?fl#-^8)(D-tey hTPCRSffofc. 03 8 tC^TJ:^ iZ, ^mztiZ 

mtSCO\Z (^7^V- (3-1-4 : SB^'J#^9) , 7 >^-fe>X kite:/ 
25 7-l"7- (ALS-Rsp2 : 5 ; -AGTCCTGCCATCACCATCCAG-3' : SB^iJ#^ 1 1 ) £J3Ufc 0 
ALS^ >A°^« fc&tt^ 5 4 8#g©75/i$3- FT-5>*&XI3^JJ1S<£>$I 

mffi^^mmRtfrnzTF-f,, ttc, als? >^t7n\z&\ / ?% 6 2 7#s®75 / 

FT^^iB^JM5a©Mf/f^^^E139C^^D^^-r c H ti 6 039A~Dfc 

40 



WO 02/44385 



PCT/JPOl/10014 



ISfS^lifeo 73:43. 9tt<Dl^3 , 3K:*3ViTttlO/xMbispyribac-sodium??^ET'X?^W 

ifttMALSjl^S:*AUfe : b©T46ffl#Tabo7t 0 £Hf MALSjtfc^£«A Lfc 
fc<E©#7&*^SMALSfc£^£»ALfc s b©«fc D fet^t^f bTl^iilRlfcg 
10 ofco £CDR#,&T\ ^MMALSM^ : ?SACD4»XM?'I4^ALS»e : ?2»A©5^^ 
jSSfcSajbT, 1 kg a. i. /ha©bispyribac-sodiuni±££, 0. 2%it — ^ 7 ^ ^ > 

04 0 .fcOSESSiALSate^^illAUfcUHfr^SSiE^JC^W (A) U cico 
15 tt^bispyribac-sodiumffi^'[4-r^.§<L<h^ijBQb^„ CKDbispyribac-sodiumJg 
Sttt©^«teift-f ^e>^/ADNA*QIAGENa©DNeasy Plant KitfcJ; B W81U 
2^^MI5^^»tJ-fe >7,7 (3-1-4 : IB?>J## 9 ) t7 >^Hr>X^°^-f 

n 7 — (4-83-3 : CD -fey hTPCR*frVi»6nfcMA»f>^©4a3£iB?U*, 

W iiffl » K 0 A n & fe © £ T § o 

25 mmiz7jkLfc£?\z, ^mm^tiu, ^>^^>^mm\zMvxmnrcmm 



41 



WO 02/44385 



PCT/JPOl/10014 



m $t <d m m 
i. j^t© (a) x\$ (b) (D^yn^n^u—^-t^m^o 

(b) mFm*$i\z&m®7$;&mmz&tf%'j>f3i< t% iskjkdts. swat 

o 



WO 02/44385 



PCT/JP01/10014 



IH 1 

1 ' MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 

*********************************************^ 

1 " MATTAAAAAAALSAAATAKTGRKNHORHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 

6V PLRPWGPAEPRKGAD i LVEALERCGVSDVFAYPGGASME I HQALTRSPV 1 TNHLFRHEQG 

******************************************************** 

61 " PLRPWGPAEPRKGAD I LVEALERCGVSDVFAYPGGASME ! HQALTRSPV I TNHLFRHEQG 
1 21 * EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVPRRM I GTDAF 

•X* si* *>X* +1** si* st* «X» vt» ^L* «A» ^L* «1» %L* vt.* *J* i** «X* *JL» si* vl- *X» si* si* si* si- «kl* J* •£# *X* »L» 

«T* *T* *v* *T» *T* •'T* "T* *V* **** 'T* "T» *T" •T* "T* *T* *T* ^X* *T* "T" -T* ~s* "T* " ** "T* *t* > *V" -T" "V* *T* ^T* *T* •t^ "T* "T* *T" -t^ "v* 2f« 2f» *?f^ ?J> 2J£ 

121" EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVPRRM I GTDAF 

1 81 ' j-^^yjjj^ 

1 81 " QETP I VEVTRS I TKHNYLVLDVED I PRV I QEAFFLASSGRPGPVLVD I PKD l QQQMAVPV 
241 ' WDTSMNLPGY I ARLPKPPATELLEQVLRLVGESRRP I LYVGGGCSASGDELRWFVELTG I 
241 " WDTSMNLPGY I ARLPKPPATELLEQVLRLVGESRRP I LYVGGGCSASGDELRWFVELTG I 
301 ' PVTTTLMGLGNFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 

-J* *L» sfc* »A--sI* *X-«X» si* si- ^1* ^1' sl« st- *1* ■*!* *±+ +±- sL- *L**A^ ^i* * L» -1- si»«.t* iJ- ml* «_T,» «^ ..r- ^1*.U.^ ■.t-*.!- 

*T* "T* jr T*'T" *T" "T^*T* *v" *T" "T* "T* "T* "T* *T* *T" *T* r T" *V" *T* *T" *T* - 'T"~ "V' -T^ »T* 'T' "T* '** »• "T* 'T* 'V* *T* "T* "T* *T* 'T* *T* ^1* *i> 

301 " PVTTTLMGLGNFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 

361 ' SRAK IVHIDI DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 

************************************************************ 

361 " SRAK IVHIDI DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 

421 ' QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA I I ATGVGQHQMWAAQYYTYKRPRQWLS 

************************************************************ 

421" QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA I I ATGVGQHQMWAAQYYTYKRPRQWLS 
481 ' SAGLGAMGFGLPAAAGASVANPGVTWD I DGDGSFLMN I QELAL I R I ENLPVKVMVLNNQ 
481 " SAGLGAMGFGLPAAAGASVANPGVTWD I DGDGSFLMN I QELAL I R I ENLPVKVMVLNNQ 
541 ' HLGMWQLEDRFYKANRAHTYLGNPECESE I YPDFVT I AKGFN I PAVRVTKKSEVRAA I K 

******* ***********************************************H«**** 

541 " HLGMWQVIEDRFYKANR AHTYLGNPECESE \ YPDFVT I AKGFN I PAVRVTKKSEVRAA I K 

601 ' KMLETPGPYLLD 1 1 VPHQEHVLPM I P i GGAFKDM I LDGDGRTVY 

************************** ***************** 

601" KMLETPGPYLLD 1 1 VPHQEHVLPM I PSGGAFKDM I LDGDGRTVY 



548 : r V y° h 7 T > (W)^n-f v > (L) 
627 : -fe »J > (S)-^-T Vn^y> (I) 
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7T-0\s% : cDNA 

?7<f -* ©teMSS^g ALS cDNA 

1 ' CTCGCCGCCGCCGCCGCCGCCACCACCCACCATGGCTACGACCG 

******************************************** 

1 " CCCAAACCCAGAAACCCTCGCCGCCGCCGCCGCCGCCACCACCCACCATGGCTACGACCG 

45' CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 

***************************^^^^^ # ^^^ +% ^^^^^^^ + ^ !f . Jf!!j . !( . 

61 " CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 
1 05' ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGCT 

*******H^********************************* ! j S *** 3 ( : ***** J |; !fs ** 4:;( ;^ 

121" ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGCT 

1 65' £S2*SISI*2^ 

1 81 " CGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 

225' GGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCCTCGTGGAGGCGCTGGAGCGGTGCG 

*******************************************************^ +:M . 

241 " GGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCCTCGTGGAGGCGCTGGAGCGGTGCG 

285' GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGA 

************************************************************ 

301" GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGA 
345' 2222^^ 

361" CGCGCTCCCCGGTCATCACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 

405' CGTCCGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCCCCG 
******************************^^ + ^ + ^^^^^^^^^^ =|::( . 5fcj| . :J;jfe:(c 

421 " CGTCCGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCCCCG 

465' GGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCGTCCCGATGGTCG 

************************************ ! ^******************** : $ c , i . 

481 " GGGCAACCAACCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCGTCCC6ATGGTCG 

525' CCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCGACGCCTTCCAGGAGACGCCCA 

************************************************************ 

541 " CCATCACGGGCCAGGTCCCCCGCCGCATGATCGGCACCGACGCCTTCCAGGAGACGCCCA 

585' TAGTCGAGGTCACCCGCTCCATCACCAAGCACAATTACCTTGTCCTTGATGTGGAGGACA 

************************************************************ 

601 " TAGTCGAGGTCACCCGCTCCATCACCAAGCACAATTACCTTGTCCTTGATGTGGAGGACA 

645' TCCCCCGCGTCATACAGGAAGCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGC 

************************************************************ 

661 " TCCCCCGCGTCATACAGGAAGCCTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGC 

705' TGGTCGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCGA 

************************************************************ 

721" TGGTCGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCGA 
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765' TGAATCTACCAG6GTACATC6CACGCCTGCCCAA6CCACCC6CGACA6AATT6CTTGAGC 
781 " TGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGCTTGAGC 
825' AGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTATGTCGGTGGTGGCTGCT 

^i^*************************************************^ 

841" AGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTATGTCGGTGGTGGCTGCT 
885' CTGCATCTGGTGACGAATTGCGCTGGTTTGTTGAGCTGACTGGTATCCCAGTTACAACCA 
901 " CTGCATCTGGTGACGAATTGCGCTGGTTTGTTGAGCTGACTGGTATCCCAGTTACAACCA 

945' CTCTGATGGGCCTCGGCAATTTCCCCAGTGACGACCCGTTGTCCCTGCGCATGCTTGGGA 

*******************************#*****#***:jc####^ 

961 " CTCTGATGGGCCTCGGCAATTTCCCCAGTGACGACCCGTTGTCCCTGCGCATGCTTGGGA 
1 005' TGCATGGCACGGTGTACGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGCGTTTG 

****************************************************^^ 

1021" TGCATGGCACGGTGTACGCAAATTATGCCGTGGATMGGCTGACCTGTTGCTTGCGTTTG 

1 065' GTGTGCGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCAAGA 

***********************************#******************* #^ 

1081" GTGTGCGGTTTGATGATCGTGTGACAGGGAAAATTGA6GCTTTTGCAAGCAGGGCCAAGA 

1 125' TTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATGTGTCAA 

*******^***********************************^ 

1 141" TTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATGTGTCAA 
1 1 85' TTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCACM 
1201" TTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCACAA 
1 245' CAAAGACAAGTTCTGATTTTAGTGCATGGCACAATGAGTTGGACCAGCAGAAGAGGGAGT 
1 261 " CAAAGACAAGTTCTGATTTTAGTGCATGGCACMTGAGTTGGACCAGCAGAAGAGGGAGT 

1 305' TTCCTCTGGGGTACAAAACTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGC 

*********************************#***#*^^ 

1 321 " TTCCTCTGGGGTACAAAACTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGC 

1 365' TGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGATGT 

*******************************###**##**##*#^^ 

1 381 " TGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGATGT 

1 425' GGGCGGCACMTATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCGGCTGGTCTGG 

***************************^************************** 

1441" GGGCGGCACMTATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCGGCTGGTCTGG 
1 485' GCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCTGTGGCTAACCCAGGTGTCA 

♦^^^♦^♦^J********************************************;);** 

1 501 " GCGCAATGGGATTTGGGCTGCCTGCTGCAGCTGGTGCTTCTGTGGCTAACCCAGGTGTCA 

1 545' CAGTTGTTGATATTGATGGGGATGGTAGCTTCCTCATGAACATTCAGGAGCTGGCATTGA 

***************************************#***###***#*^^ 

1561" CAGTTGTTGATATTGATGGGGATGGTAGCTTCCTCATGAACATTCAGGAGCTGGCATTGA 

1 605' TCCGCATTGAGAACCTCCCTGTGAAGGTGATGGTGTTGAACAACCAACATTTGGGTATGG 

******************************************************* 

1 621 " TCCGCATTGAGAACCTCCCTGTGAAGGTGATGGTGTTGAACAACCAACATTTGGGTATGG 
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1 665' TGGTGCAATT66AG6ATA6GTTTTACMGGCGAATAG6GC6CATACATACTTG6GCMCC 

********* ************************************************** 

1681" TGGTGCAATGGGAGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTGGGCAACC 

1 725' CGGAATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAGGGGTTCAATATTC 

************************************************************ 

1741" CGGAATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAGGGGTTCAATATTC 
1 785' CTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCAAGAAGATGCTCGAGA 

************************************************************ 

1 801 " CTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCAAGAAGATGCTCGAGA 
1845' CTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGCTGCCTATGA 

******************************************************;£;£^*;fc^ 

1 861 " CTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGCTGCCTATGA 
1 905' TCCCAATTG^GGCGCA^CMGGACA^ 

1 921 " TCCCAAGTGGGGGCGCATTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGTATT 

1 965' AATCTATAATCTGTATGTTGGCAMGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 

************************************************************ 

1 981 " AATCTATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 
2025' ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCTCTATCAATAACTAAGGTGTCAACT 

************************************************************ 

2041" ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCTCTATCMTAACTAAGGTGTCAACT 

2085' ATGMCCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 

************************************************************ 

21 01 " ATGMCCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 
21 45' GCTTCCTGCTGTCTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCACAAGATA 

******************************************************-j-**;fc^ 

2161" GCTTCCTGCTGTCTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCACAAGATA 

2205' TCATGTAAGTTTCTTGTCCTACATATCAATAATAAGAGMTAAAGTACTTCTATGTAAAA 

******************************************************* **** 

2221 " TCATGTAAGTTTCTTGTCCTACATATCAATAATAAGAGAATAAAGTACTTCTATGCAAAA 
2265' AAAAAAAAAAAAAAA 
2281" AAAAAAAAAAAAAAAAAAAAA 
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111 11 

-?iJ@i£*IS5U 

7tY;U« : Bfcm ALS cDNA 

IB5«a>S$ : 1505 

7T-OU£ : X63554 h^^EPai/ ALS 1 

IB £i] CD : 2544 

1' ACCCAC6CGTCCGAT6T6GAG6A 

**% ** ** ** 

1141" CATCGTCGAGGTCACCC6CTCCATCACCAAGCACAACTACCTGGTCCTCGACGTCGACGA 

24' CATCCCCCGCGTCATACAGGAA6CCTTCTTCCTCGCGTCCTCGG6CCGTCCTGGCCCGGT 

************* * ***** ************** ***** ** ** ** ** ***** 

1201" CATCCCCCGCGTCGTGCAGGAGGCCTTCTTCCTCGCATCCTCTGGTCGCCCG6GGCCGGT 

84' GCTGGTCGACATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTC 

*** ** ******************************** ******* ********* * 

1 261 " GCTTGTTGACATCCCCAAGGACATCCAGCAGCAGATGGCGGTGCCGGCCTGGGACACGCC 

1 44' GATGAATCTACCAGGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGCTTGA 

**** *** ** *********** ***** ******** ******** ***** ***** 

1 321 " CATGAGTCTGCCTGGGTACATCGCGCGCCTTCCCAAGCCTCCCGCGACTGAATTTCTTGA 

204' GCAGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCTATGTCGGTGGTGGCTG 
****** ******* ***** ** *********** **** ***** ** ******** 

1381" GCAGGTGCTGCGTCTTGTTGGTGAATCACGGCGCCCTGTTCTTTATGTTGGCGGTGGCTG 

264' CTCTGCATCTGGTGACGAATTGCGCTGGTTTGTTGAGCTGACTGGTATCCCAGTTACAAC 

* ***** ***** ** *** ** * ***** *** ******* ******** ***** 

1 441 " TGCAGCATCAGGTGAGGAGTTGTGCCGCTTTGTGGAGTTGACTGGAATCCCAGTCACAAC 

324' CACTCTGATGGGCCTCGGCAATTTCCCCAGTGACGACCCGTTGTCCCTGCGCATGCTTGG 

***** ******** ***** ******** ******** **** ************** 

1 501 " TACTCTTATGGGCCTTGGCAACTTCCCCAGCGACGACCCACTGTCACTGCGCATGCTTGG 

384' GATGCATGGCACGGTGTACGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGCGTT 

*********** ***** *********** *********** ** *********** ** 

1561" TATGCATGGCACAGTGTATGCAAATTATGCAGTGGATAAGGCCGATCTGTTGCTTGCATT 
444' TGGTGTGCGGTTTGATGATCGTGTGACAGGGAAMTTGAGGCTTTTGCAAGCAGGGCCAA 

************************************************* **** 

1 621 " TGGTGTGCGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAGGCAGAGCTAA 

504' GATTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCACATGTGTC 

*************** ******** ** ******** *********** *********** 



1681 " GATTGTGCACATTGATATTGATCCTGCTGAGATTGGCAAGAACAAGCAGCCACATGTGTC 

564' AATTT6CGCAGATGTTMGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCAC 

** ** ******************** ****** ***** **** ** ** ***** 

1741" CATCTGTGCAGATGTTAAGCTTGCTTTGCAGGGCATGAATACTCTTCTGGAAGGAAGCAC 
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624' MCAMGACMGTTCTGATTTTAGTGCATG6CACAATGAGTTG6ACCAGCAGAAGAGGGA 

%1* *Ja *J * <1* kI* *J> +1+ *J#»l**.f* xtj vT,- *fj» *1* *d**l**l4 <l^^i*«J> <3* vl< 'J* »-L* *Zr "^L* «vf* ^I*^l*»l**li**.i>*.l*^I--j,* 

1 801 " ATCAAAGAAGAGCTTTGACTTCGGCTCATG6CATGATGAATTG6ATCA6CAAAAGA66GA 
684' GTTTCCTCTGGGGTACAAMCTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGT 

^c^^c^e^j #* %* **** ** *5fc* ** *:|e** ** ******** 

1 861" GTTTCCCCTTGGATATAAAATCTTCAATGAGGAAATCCAGCCACAATATGCTATTCAGGT 
744' GCTGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGAT 

1921 " TCTTGATGAGTTGACGAAGGGGGAGGCCATCATTGCCACAGGTGTTGGGCAGCACCAGAT 
804' GTGGGCGGCACWA^ACACCTACAAGC^CAC^^ 

1 981 " GTGGGCGGCACAGTATTACACTTACAAGCGGCCAAGGCAGTGGCTGTCTTCAGCTGGTCT 

864' GGGCGCAATGGGApTGGGCTGCCTGCTGCAGCTC 
2041 " TGGGGCTATGGGATTTGGTTTGCCGGCTGCTGCTGGTGCTGCTGTGGCCAACCCAGGTGT 

924' CACAGTTGJG^^ 
21 01 " CACTGTTGTTGACATCGACGGAGATGGTAGCTTCCTCATGAACATTCAGGAGCTAGCTAT 

984' GATCCGCATTGAJ3MCCTCCCT 
21 61 " GATCCGTATTGAGAACCTCCCAGTCAAGGTCTTTGTGCTAAACAACCAGCACCTCGGGAT 
1 044' GGTGGTGCAATGGGAGGATAGGTTTTACA^ 

2221 " GGTGGTGCAGTGGGAGGACAGGTTCTATAAGGCCAATAGAGCACACACATTCTTGGGAAA 
1 1 04' CCCGGAATGTGAGAGCGAGATATATCCAGATTTTGTGACCTATTGCTAAGGGGTTCAATA 
2281 " CCCAGAGAACGAAAGTGAGATATATCCAGATTTTGTG-GCAATTGCTAAAGGGTTCAACA 
1 1 64' TTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCAAGAAGATGCTCG 

**** *********** *********** ******* *** ** ************** * 

2340" TTCCAGCAGTCCGTGTGACAAAGAAGAGCGAAGTCCATGCAGCAATCAAGAAGATGCTTG 
1224' AGACTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGCTGCCTA 

«hl«*2* «J- •^L* ^i. - ^i* K I* *^r"if*Jc* vi* «iT * v v t * %J vi* *te*lg*tg*|g^**lg >tf 

rf* •^•Jv*^*T" r I**?^ # T* r «* *T**I**T* *T* *T* ^y* * f J^« r j l »*p* *T* <y» *y» •t* ""J* *T* "T* w T* *T* *T* T* T* *T" *T* *T* "T* * jv» «^s» 

2400" AGGCTCCAGGGCCGTACCTCTTGGATATAATCGTCCCGCACCAGGAGCATGTGTTGCCTA 
1284' TGATCCCAAGTGGGGGCGCATTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGT 

******* ***** ** ** ******** ******************************* 

2460" TGATCCCTAGTGGTGGGGCTTTCAAGGATATGATCCTGGATGGTGATGGCAGGACTGTGT 
1 344' ATTAATCTATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGA 
2520" ATTGATCCGTTGACTGCAGGTCGAC 
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SEQUENCE LISTING 



<110> KUMIAI CHEMICAL INDUSTRY CO., LTD 

<120> A gene coding for aceto-lactate-sythetase 

<130> PH-1273PCT 

<150> JP 2000-362630 
<151> 2000-11-29 

<160> 11 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 644 
<212> PRT 

<213> Oryza sativa var. Kinmaze 
<400> 1 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
15 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 

Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
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35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 

85 90 95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 110 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 
115 120 125 

Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val Pro Arg Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 
180 185 190 
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Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 

Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 
275 280 285 

Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 



Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 

340 345 350 
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Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 

Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 

Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
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500 505 510 

Gly Ser Phe Leu Met Asn lie Gin Glu Leu Ala Leu He Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 

Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 
580 585 590 

Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr, Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro He Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 

Arg Thr Val Tyr 
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<210> 2 
<211> 2279 
<212> DNA 

<213> Oryza sativa var. Kinmaze 



<400> 2 



c t r, c n e c n er 


c cere cere cere 


caccacccac 


cat erect ace: 


accecccercere: 


ccercererccEC 


60 


n erccct ert cc 


erccerccercera 


cggccaagac 


cesccstaae 

v 0 a 0 0 


aaccaccagc 


gacaccacgt 


120 


rrtt rrrp ni" 

*^-* ^ L> L/ V_> V_« L> 


c era ere"c offerer 


tererererercererc 


erercerert caere: 


terct cerercerer 


t et ccccerert 


180 




tccccerercerc 


cerccer erccac 


erccerct ccerer 


ccerterersererc 


c sere c era ercc 


240 




ercereracatcc 


"t C £t ec gag £ c 


erct eceraercerer 


tercececcertca 

^ to to to ^ 0 


ere era cert ertt 


300 


cercctacccs 


e: er c e: er c er c u t 


ccat ersraerat 


ccaccaererce: 


ctsacRCRct 


ccccggt cat 


360 


caccaaccac 


ctcttccgcc 


aceraercaerere: 


ceraerercerttc 


ere erg c ert c eg 


ggtacgcgcg 


420 


cgcgtccggc 


cgcgtcgggg 

0 0 0 0 0 0 


tctgcgtcgc 


cacctccggc 


cccggggcaa 


ccaacctcgt 


480 


gtccgcgctc 


gccgacgcgc 


tgctcgactc 


cgtcccgatg 


gtcgccatca 


egggecaggt 


540 


cccccgccgc 


atgateggea 


ecgacgcctt 


ccaggagacg 


cccatagtcg 


aggtcacccg 


600 


ctccatcacc 


aagcacaatt 


accttgtcct 


tgatgtggag 


gacatccccc 


gegtcataca 


660 


ggaagccx uc 




f > f»"i~/"" > or or or - * r* cr 


T f f~* T CT (X f""" f f* O" 

LCC Lggttog 


g L^C tCg 


CttCl LiUOUUaa 


790 


ggacatccag 


cagcagatgg 


ccgtgccggt 


ctgggacacc 


tcgatgaatc 


taccagggta 


780 


catcgcacgc 


ctgcccaagc 


cacccgcgac 


agaattgett 


gagcaggtct 


tgcgtctggt 


840 


tggcgagtca 


cggcgcccga 


ttctctatgt 


cggtggtggc 


tgetctgeat 


ctggtgacga 


900 


attgcgctgg 


tttgttgagc 


tgactggtat 


cccagttaca 


accactctga 


tgggectegg 


960 


caatttcccc 


agtgacgacc 


cgttgtccct 


gegcatgett 


gggatgeatg 


gcacggtgta 


1020 


cgcaaattat 


geegtggata 


aggctgacct 


gttgcttgcg 


tttggtgtge 


ggtttgatga 


1080 


tcgtgtgaca 


gggaaaattg 


aggcttttgc 


aagcagggee 


aagattgtge 


acattgacat 


1140 


tgatccagca 


gagattggaa 


agaacaagca 


accacatgtg 


teaatttgeg 


cagatgttaa 


1200 


gcttgcttta 


cagggcttga 


atgetctget 


acaacagagc 


acaacaaaga 


caagttctga 


1260 


ttttagtgca 


tggcacaatg 


agttggacca 


gcagaagagg 


gagtttcctc 


tggggtacaa 


1320 
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aacttttggt 


gaagagatcc 


caccgcaata 


tgccattcag 


gtgctggatg 


agctgacgaa 


1380 


aggtgaggca 


atcatcgcta 


ctggtgttgg 


gcagcaccag 


atgtgggcgg 


cacaatatta 


1440 


cacctacaag 


cggccacggc 


agtggctgtc 


ttcggctggt 


ctgggcgcaa 


tgggatttgg 


1500 


gctgcctgct 


gcagctggtg 


cttctgtggc 


taacccaggt 


gtcacagttg 


ttgatattga 


1560 


tggggatggt 


agcttcctca 


tgaacattca 


ggagctggca 


ttgatccgca 


ttgagaacct 


1620 


ccctgtgaag 


gtgatggtgt 


tgaacaacca 


acatttgggt 


atggtggtgc 


aattggagga 


1680 


taggttttac 


aaggcgaata 


gggcgcatac 


atacttgggc 


aacccggaat 


gtgagagcga 


1740 


gatatatcca 


gattttgtga 


ctattgctaa 


ggggttcaat 


attcctgcag 


tccgtgtaac 


1800 


aaagaagagt 


gaagtccgtg 


ccgccatcaa 


gaagatgctc 


gagactccag 


ggccatactt 


1860 


gttggatatc 


atcgtcccgc 


accaggagca 


tgtgctgcct 


atgatcccaa 


ttgggggcgc 


1920 


attcaaggac 


atgatcctgg 


atggtgatgg 


caggactgtg 


tattaatcta 


taatctgtat 


1980 


gttggcaaag 


caccagcccg 


gcctatgttt 


gacctgaatg 


acccataaag 


agtggtatgc 


2040 


ctatgatgtt 


tRtatetect 


ctatcaataa 


ctaaggtgtc 


aactatgaac 


catatgctct 


2100 


tctgttttac 


ttgtttgatg 


tgcttggcat 


ggtaatccta 


attagcttcc 


tgctgtctag 


2160 


gtttgtagtg 


tgttgttttc 


tgtaggcata 


tgcatcacaa 


gatatcatgt 


aagtttcttg 


2220 


tcctacatat 


caataataag 


agaataaagt 


acttctatgt 


aaaaaaaaaa 


aaaaaaaaa 


2279 



<210> 3 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 

<400> 3 

CATCACCAAC CACCTCTT 18 
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<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 4 

ACACGGACTG CAGGAATA 18 



<210> 5 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 5 

TTACAAGGCG AATAGGGC 18 



<210> 6 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : primer 
<400> 6 

GGAAACAGCT ATGACCATG 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ".primer 
<400> 7 

GCTCTGCTAC AACAGAGCAC A 

<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 



<400> 8 
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GCTTTGCCAA CATACAG 17 



<210> 9 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '• primer 
<400> 9 

AGGTGTCACA GTTGTTG 17 



<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer 
<400> 10 

GCATCTTCTT GAATGGCG 18 



<210> 11 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

AGTCCTGCCA TCACCATCCA G 
21 
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